LTHOUGH tetrazolium salts have been known since 1894 when they were first prepared by Pechman and Runge (6) 3 their biological uses remained undeveloped until they were proposed by Lakon (4) for testing the viability of seeds. Porter, Durrell, and Romm (7), Mattson, Jensen, and Butcher (5), Waugh (11), Cottrell (1), and Goodsell (3) have confirmed the observations of Lakon and extended the usefulness of these chemicals. Recently Straus et al. (10) have demonstrated the increased activity of reducing enzyme systems in neoplasms in contrast to living mammalian tissues by means of 2,3,5-triphenyl tetrazolium chloride.
Tetrazolium salts are water-soluble, colorless substances which form insoluble red substances called formazans when in contact with certain reductases in living tissues. Dead tissue contains reduced amounts of these reductases and in contact with tetrazolium salts does not form the red formazans in easily detectable amounts (10). These facts suggested that the relative viability and pathogenicity of different physiologic races of a pathogenic fungus such as Actinomyces scabies (Thaxt.) Guss. might be closely correlated with the tetrazolium reaction. The objectives of this investigation were to determine (a) the tetrazolium reaction of 42 different physiologic strains of Actinomyces scabies, (b) their pathogenicity on Bliss Triumph potatoes, (c) the relation between pathogenicity and tetrazolium reaction, and (d) the relation between pathogenicity and mycelium and substrate color in ultraviolet light.
Schaal (8) has shown that single spore isolates of Actinomyces scabies are pathogenic or saprophytic depending on the potato variety used for testing, and further, that the degree of pathogenicity varies with the potato variety. The matter of pathogenicity in Actinomyces is further complicated by the high rate of sectoring or mutation.
MATERIALS AND METHODS
Sources of cultures.-The physiologic races of Actinomyces scabies used in this study were isolated from potato tubers, beets, and four different soils which, for the purposes of this study, were called the Woody Creek, the Greeley, the Eaton, and the Buckhorn soils. Each was selected because of its past history of scab on potatoes. The Woody Cr a field 1 mile north of Woody Creek Station been used for many years to test scab resis numerous virulent strains of Actinomyces sca derived from red sandstone and occurs on the north side of the valley. The surface s reddish-brown loam. The subsoil was slightly and overlaid a gravelly substratum. The soil sified. The Greeley soil was taken from th Agriculture Potato Station Farm near Greele a history of producing severe scab, particula variety. The soil type has been described as The Buckhorn soil was from a small mou Buckhorn Creek near the Stove Prairie road, Fort Collins, Colo. It has been classified a sandy loam. In the past it has produced se commercial potato varieties. The Eaton so Larkin farm, 2 miles west and 2 miles sout It has been described as Weld fine sandy loa 1947 season it had produced a scab-free cro potatoes.
Methods of isolation.-Tuber isolates of kn were made by standard methods of surface dilution of sub-pustule host tissue in melted were obtained by dilutions of 1-gram soil sa distilled water in the ratio of 1:10,000 follo modified potato dextrose containing 5 grams of the usual 20 grams per liter. Single spo not made.
Parasitism tests.-Surface sterilized seed p Bliss Triumph potatoes were planted in st soil on June 8, 1948. On June 17, July 10, a vidual pots were inoculated with different rac scabies. Tubers were harvested and the prese scab recorded on August 17, 1948. Tests we tially shaded, well-aerated greenhouse. Cros tween different pots was minimized by wide s watering. Each pot was placed in a clay s watering from the bottom.
Methods of making tests with 2,3,5-trip chloride.-Tests were made on rapidly growi tures in 110 mm petri dishes containing thre by pouring 5 cc of a 0.5% aqueous solution salt over the surface of the plate. Observatio the mycelium were made 5 minutes later. S tions on mycelium and substrate were made 2 culture was rated on an arbitrary scale of 1 1 meant little or no formation of red colo intense red color.
Color observations in ultraviolet light.-Th violet used was a GE Mazda mercury arc of equipped with an ultraviolet filter transmittin and 3888A.
